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Specification 

1. Name of Device 

A Voltage Conversion Circuit 

2. Claims 

1) A voltage conversion circuit characterized in that first and second 
CMOS elements that connect electroconductive MOSFETs that are" 
complementary to each other in a series are connected in parallel with each 
other to a high voltage power source, low polarity voltage inputs that are 
complementary to each other are supplied to one of the FET gates of the 
aforementioned respective first and second CMOS elements, the respective 
outputs of the aforementioned first and second CMOS elements are supplied to 
the other FET gates of the aforementioned first and second CMOS elements, the 
aforementioned other FET, which constitutes the aforementioned second CMOS 
element, and an add-on FET of the same electroconductive type as said other 
FET are connected in parallel so that output is extracted from the aforementioned 
second CMOS element and the output of the aforementioned first CMOS 
element is supplied to the gate of said add-on FET. . 

Utility Model 62[1 987]-73,638 

3. Detailed Description of the Device 
[Field of Industrial Utilization] 
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The device relates to a voltage conversion circuit with which level shifts 
between circuits of different power source voltages can be performed. 
[Prior Art] 

Conventionally, in effecting voltage conversion of different power source 
voltages between circuits, the voltage conversion circuit 1 as shown, for 
example, in Figure 2 is constructed and current is applied to an external load by 
extracting output from the voltage conversion circuit 1 via the output buffer 2. 
Here, 3 is the input terminal, 4 is the output terminal, 5 is an inverter that supplies 
input from the input terminal and 6 is a low-voltage terminal that supplies power 
source voltage on the low voltage side to the inverter 5. 7 and 8 are p- 
MOSFETs, 9 and 10 are n-MOSFETs, the transistors 7 and 9 and 8 and 10, 
respectively, are connected in a series and constitute the first and second CMOS 
terminals and the gates of the transistors 7 and 8 of one of the CMOS terminals 
are connected respectively to the output terminals of the other CMOS terminal. 
The output signal of the inverter 5 is supplied to the gate of the transistor 8 and 
the input signal from the input terminal 3 is supplied to the gate of transistor 1 0. 
1 1 is a terminal on the high voltage side that supplies power-source voltage on 
the high voltage side to the transistor 7 to transistor 10 and the voltage 
conversion circuit is constructed by the components 5 to 1 1 . The output buffer 2 
has a CMOS element consisting of the serially connected FETs 12 and 13 that 
are connected to the output terminal of the CMOS element consisting of the 
transistors 8 and 10, the output terminal of which CMOS element is connected to 
the output terminal 4. 



Here, the voltage conversion circuit 1 is constructed with the sizes of the 
transistors 7 and 8 and 9 and 10 being made the same and with a balance being 
created between the first and second CMOS elements, by which means, delay 
time is kept to a minimum. When this circuit structure is used in level shifts of 
great drive capacity, an increase of the through-type current that flows through 
these CMOS elements is brought about. 

Moreover, as can also be seen from Figure 2, when the drive component 
of an external load is contained in this circuit, at least 6 transistors are necessary, 
and, when a large number of voltage conversion circuits are integrated on one 
chip as in a drive array, an increase of chip size is brought about. 

[Problems the Device is Intended to Solve] 

Accordingly, the object of this device is to provide a voltage conversion 
circuit whereby the aforementioned defects can be resolved that is equipped with 
an external load drive capacity and where the number of required transistors is 
decreased. 

[Means for Solving the Problems] 

In order to achieve this object, this device is characterized in that first and 
second CMOS elements that connect electroconductive MOSFETs that are 
complementary to each other in a series are connected in parallel with each 
other to a high-voltage power source, low-polarity voltage inputs that are 
complementary to each other are supplied to one of the FET gates of the 
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aforementioned respective first and second CMOS elements, the respective 
outputs of the aforementioned first and second CMOS elements are supplied to 
the other FET gates of the aforementioned first and second CMOS elements, the 
aforementioned other FET, which constitutes the aforementioned second CMOS 
element, and an add-on FET of the same electroconductive type as said other 
FET are connected in parallel so that output is extracted from the aforementioned 
second CMOS element and the output of the aforementioned first CMOS 
element is supplied to the gate of said add-on FET. 

[Action] 

By means of this invention, a voltage conversion circuit equipped with an 
external load drive capacity can be constructed in a state in which the number of 
transistors is decreased without an accompanying increase of consumed current. 

[Example] 

We shall now present a detailed description of this device by reference to 
the figures. 

An example of a voltage conversion circuit of this invention is shown in 
Figure 1 . The same symbols are used in Figure 1 for the same components [as 
in Figure 2] and explanations are therefore omitted. 

As shown in Figure 1 , the output terminal of the first CMOS terminal 
comprised of transistors 7 and 9 is connected to the gate of the transistor 8 in the 
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same way as in the case shown in Figure 2 and is also connected to the gate of 
the n-MOSFET 14, which is connected in parallel to the transistor 10. 

When a transistor 14 of this kind is not installed, the current drive capacity 
of the transistors 8 and 10 should be increased in order to increase the external 
load drive capacity. When this is done, the gate voltage of the transistor 10 is 
low. Therefore, a transistor of a size greater than the output transistor of Figure 
2 is necessary. 

Accordingly, in this device, the current drive capacity of the third CMOS 
element comprised of the transistors 8 and 14 is increased by connecting the 
transistor 14 and the transistor 10 in. parallel to the circuit that is constructed for 
achieving balance between the first and second CMOS elements, with the gate 
voltage being increased. The balance of drive forces between the second CMOS 
element side and the first CMOS element is destroyed, by which means the 
external load drive force is increased. 

By making the sizes of transistors 7 and 9 small as in the case of Figure 2, 
the number of transistors can be decreased without increasing the magnitude of 
the through-type current of the first CMOS element. 

[Effect of the Invention] 

As should be evident from the foregoing, by means of this invention, a 
voltage conversion circuit equipped with an external load drive capacity can be 
constructed in a state in which there is a small number of transistors without an 
accompanying increase in consumed current. 



4. Brief Explanation of the Figures 

Figure 1 is a circuit diagram that shows an example of this device and 
Figure 2 is a circuit diagram that shows an example of a conventional circuit. 

1 - voltage conversion circuit 

2 - output buffer 

3 input terminal 

4 -- output terminal 

5 inverter 

6 - low-voltage-side voltage terminal 
7, 8, 9, 10, 11, 12, 13, 14 — MOSFET 
1 1 - high-voltage-side voltage terminal 




Circuit Diagram of an Example of this Device 
Figure 1 




Circuit Diagram of a Conventional Example 
Figure 2 
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